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MANUFACTURE OF SPINEL TYPE LITHIUM MANGANATE 

PROBLEM TO BE SOLVED: To restrain a manganese eluting quantity at charging time, to 
improve battery characteristics at a high temperature such as high temperature 
preservability and high temperature cycle characteristic and to improve the electric current 
load factor by mixing/baking electrodeposited manganese dioxide with a lithium raw 
material by neutralizing the manganese dioxide as specific pH after being pulverized. 

SOLUTION: A manganese sulfate solution is used as an electrolyte to be electrolyzed by 
heating with a cathode as a carbon plate and an anode as a titanium plate, manganese 
dioxide is electrodeposited, and after separating the manganese dioxide from the anode 
the manganese dioxide is pulverized in the average grain size of 5 to 30 |j/n. By this 
average grain size, a positive electrode material can be formed in a film thickness of about 
100 |im, and can be formed in a uniform film thickness without causing cracks. 
Electrolytic manganese dioxide of these particulates is neutralized to pH 2 or more by 
sodium hydroxide or sodium carbonate to restrain a manganese eluting quantity at a high 
temperature. This is mixed with a lithium raw material, and is desirably baked at 750°C or 
more to obtain spinel type lithium manganate. Thus, a positive electrode material suitable 
for forming a film can be obtained without additional pulverization. 
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NONAQUEOUS SYSTEM SECONDARY BATTERY 

PURPOSE: To increase cycle performance by decreasing the amount of sodium in a 
manganese composite oxide containing lithium. 

CONSTITUTION: In a nonaqueous system secondary battery having a negative electrode 
2 using lithium as the active material and a positive electrode 1 using a composite oxide 
as indicated in Li x MnO y (x and y each is a positive integer.) as the active material, the 
amount of sodium in the composite oxide is decreased. Manganese dioxide used as an 
active material of a battery is neutralized with an alkali in the production process and 
contains sodium. If manganese dioxide in which the amount of sodium is decreased is 
used as a raw material for synthesizing the positive active material, adverse effect of 
sodium can be avoided. Initial discharge capacity is increased and cycle performance is 
also increased. 
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